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Modeling CMEs with WSA-ENLIL+Cone
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Modeling CMEs with WSA-ENLIL+Cone
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Cone Model for CMEs

Zhao et al, 2002, Cone Model:

The projection of the cone on
the coronagraph image is an 
ellipse

CME measuring technique that assumes: 
• CME propagates with nearly constant angular width in a radial direction
• CME bulk velocity is radial and the expansion is isotropic
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Cone model parameters

• time the CME reaches the 
inner boundary of 21.5 Solar Radii

• Latitude (in HEEQ coordinates)

• Longitude (in HEEQ coordinates)

• Half-width (deg)

• Radial velocity (km/s)

Input to ENLIL cone model run
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Parameters Defined with 
CCMC CME Triangulation 

Tool: StereoCAT

CME Parameters: Input To 
WSA-ENLIL Cone Model

WSA-ENLIL Cone Model
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SWPC CME Analysis Tool (SWPC_CAT) 
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Navigate to the quiz webpage:
http://www.quizzoodle.com/session/join/

Quiz admin session link.
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What CME speed is used as 
input to the model?
a) The CME speed near the solar surface
b) The CME speed at the measured height
c) The CME speed extrapolated at 21.5 solar 
radii, the model inner boundary
d) The fastest CME speed measured at any 
height
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Determining CME Arrival Time

“direct” arrival
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“flank” arrival
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glancing
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What are the main CME 
parameters that determine 
if it will have a direct 
impact, or a glancing blow?

a) speed, latitude, longitude
b) speed, longitude, half-width
c) latitude, longitude, half-width
d) half-width, speed, latitude
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CME Impact:  Arrival time, duration of 
passage, magnetopause standoff distance
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Kp Index Prediction– Newell Coupling Function

Magnetic flux opening rate 
at the magnetopause
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Kp is predicted using a relationship between the solar wind 
speed, magnetic field, and magnetic field clock angle. 
(ΘC=90°, 135°, and 180°)
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E-mail/text file with CME impact estimate at Earth
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Impact estimate at NASA mission locations


